Abstract---
INTRODUCTION
PACECRAFT components must withstand the launch loads and the environmental conditions that are encountered in the space for successful mission of the spacecraft. These components are tested rigorously and performance data analyzed for evaluating them for Acceptance decision. DC brush motors must withstand vibration and extreme temperatures during launch and on orbit. The motor is rigorously tested under simulated environmental conditions for performance as part of the acceptance test procedures. Acceptance tests include vibration tests and thermo vacuum cycling. Speed in rpm is calculated for different settings of voltage, load (torque) and temperature during performance tests. Current is also monitored during the test. Four motor units undergo the acceptance level tests. A motor unit assembled to fixture is used for vibration test, followed by thermo vacuum test.
Objective of these tests are to check the performance of the motors for launch loads and simulated environments. The test set up consists of a fixture on which the motor is mounted, a provision to apply the required torque, a DC Power Source, a Electronic driver package and a stop watch to time the period of the test. Motor Speed is estimated by counting number of rotations for a given time. The main Objective of this paper is to develop a Logistic Regression Model to predict the performance of DC brush motors based on test result for space applications. This model is useful in the GO-NO-GO decision making with regard to the suitability of the DC brush motors which is a critical component in the deployment mechanism, for activating the unfurlable antenna of the spacecraft. The performance data has been effectively utilized in the development of a Logistic Regression Model which can be deployed to assist the decision makers in deciding on the Acceptance of the motors based on performance characterization of the DC brush motors. 
Logistic Regression Model of the Qualification Test
The performance test data was analyses using SYSTAT software using the structure of a Logistic Regression Model. The output obtained is summarized in Table 3 and 4 for the Qualification test. 
The goodness of Fit Measures as Follows

Assessing the Goodness of Fit of the Estimated Model
This step deals with the assessment of the model fit based on the performance data as an output to the model McFadden's pseudo R 2 is used to measures the overall model fit. In the case of the DC brush motor pseudo R 2 obtained is 0.609 for acceptance test and 0.711 for qualification test, which shows that that the model fit is fairly good.
The β coefficients, standard errors and p values were estimated. Also the odds ratio and 95% confidence intervals for each of the coefficients were estimated in the study of Logistic Regression. The odds of an event occurring was the ratio of the probability that will occur to the probability that it will not occur. In other words Probability (event) ÷ Probability (no event).
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Testing for Significance of the Coefficients
The Logistic coefficient was statically significant, since the p-value obtained was closer to 0, the model is significant. Using the odds ratio approach set 0 at the lower limit and infinity at the upper limit. The odd ratio shows the probability of success rates. Torque, current and voltage were significant and the interaction between torque and current was found to be significant. In this case probability of success was higher. Hence, the chances that motor working condition was significantly high.
IV. RESULTS
The following significant result is obtained from the analysis using the Logistic Regression Model: torque is proportional to the current. The deployment of antenna depends on the speed of the motor for the successful mission of spacecraft. The torque, current and voltage significantly influences the speed of the motor. 5. The current is approximately 240 mA and the torque loaded upto 10N/m are the specifications performed on DC brush motor. The torque, current and voltage variables met these specifications to perform on-orbit conditions.
V. CONCLUSION
Logistic Regression is used as a tool, which is used to predict the motor working condition in spacecraft by analyzing dichotomous outcome variables. A Logistic Regression Model for speed performance prediction of DC brush motors for spacecraft applications has been developed. This model will enhance the capability of the prediction of the performance of spacecraft components. Through the interpretation of the Logistic Regression output can be inferred that the odds ratio the probability of success is higher and 95% confidence intervals for each of the coefficients are estimated to study the influence of the dependent variable i.e. speed. The log likelihood statistic is the difference between the two model fits, is 2*[LL (N)-LL (0)] is50.843 for Acceptance test and 43.947 for Qualification test. The value obtained is large, the model fit to the performance test data is fairly good. It can be concluded that the Logistic Regression Model is an useful technique for performance prediction of spacecraft components and can be used in arriving at the decisions, regarding acceptability or otherwise of the space component (in this case of DC brush motors) for conditions of space based on the ground level performance tests conducted under simulated conditions. The torque and current parameters meet the on-orbit conditions for the performance of DC brush motor with the starting torque and controllability led the systems acquiring accurate control of speed and position. In a brush DC Motor, torque control is accomplished easily. Output torque is proportional to current. Therefore, if the current is limited, the torque can also be limited which the brush motor achieve. 
